EXPERIMENTS have shown that cortisone therapy and limb exercise botlh enhance the dissemination of the Vx2 carcinoma via the lymphatic system of the rabbit (Stoker, 1969). Further investigations have been carried out to determine the degree of retention of tumour cells by the normal lymph node and the effect of these two factors on it.
Received for publication September 13, 1968 EXPERIMENTS have shown that cortisone therapy and limb exercise botlh enhance the dissemination of the Vx2 carcinoma via the lymphatic system of the rabbit (Stoker, 1969) . Further investigations have been carried out to determine the degree of retention of tumour cells by the normal lymph node and the effect of these two factors on it.
Gray and Sterling (1950) developed a method for labelling red blood cells with radio-active sodium chromate, which has been modified by Rajam, Jackson and Black (1958) and by Selecki (1959) for use with tumour cell suspensions. Fisher and Fisher (1967) reported the use of labelled Vx2 tumour cells to determine their retention by the popliteal lymph node of the rabbit. They found that, using a wide range of tumour cell inoculation size, the regional lymph node was a very inefficient barrier to the further spread of tumour cells; the majority of tumour cells transgressed the lymph node and most of them were deduced to have left it by way of the venous system. These findings are difficult to reconcile with previous experimental findings that the regional lymph node will temporarily limit tumour growth. 
MATERIALS AND METHODS

An
M1leasurements of radio-activity
These were made in a sodium iodide scintillation well counter of 5 ml. capacity, comparing equal volumes of specimens; 5'Cr is an emitter of y-irradiation and has a half life of 27-8 days.
Experimental technique
A total of 107 labelled tumour cells in 1 ml. volume was injected over 25 minutes into the popliteal afferent lymphatic vessel of each rabbit, using a technique identical to that previously described. A standard suspension was collected simultaneously from an identical injection apparatus for comparison of radio-activity with that of the popliteal lymph node.
The popliteal lymph node was excised either immediately after the end of the intra-lymphatic injection or 24 hours later, carefully cleaned of surrounding fat, and placed in a plastic tube for scintillation counting. The retention of tumour cells was expressed as the percentage of the radio-activity of the standard solution found in the popliteal lymph node.
E8timation8 of elution of radio-active i8otope from tumour celle
The elution of the isotope in the living animal was studied in two ways. The retention of tumour cells by the popliteal lymph node The retention of tumour cells by the popliteal lymph node was compared in untreated animals with those that had been treated with 3 doses of intra-muscular cortisone 25 mg., on the preceding 2 days, and 4 hours before injection; comparisons were made both immediately and 24 hours later, and retention was found to be significantly less in treated animals (P < 0 001 in each case). The retention of tumour cells by the popliteal lymph node of the exercised limb, passive exercises being carried out once a second for 5 minutes after injection, was compared with that of the other limb kept at rest. Retention by the exercised limb was significantly reduced (P < 0001). The complete readings of the retention of tumour cells by the popliteal lymph node are shown in Fig. 1 The observation that the popliteal lymph node of the rabbit fails to retain all of a large number of radio-actively labelled tumour cells confirms that of Fisher and Fisher (1967) . However, in this series, it was found that, allowance being made for elution of isotope, the majority of tumour cells immediately retained by the node remained so for a 24-hour period. A previous series of experiments showed that the regional lymph node would act as a temporary barrier to the further spread of tumour growth; this was established by Zeidman, Copeland and Warren (1954) , with a similar animal model, who showed that excision of the lymph node up to 3 weeks after injection of the Vx2 cell suspension, eliminated the tumour. It seems probable, therefore, that those cells which transgress the lymph node are less able to produce metastases than those trapped by it. Cortisone therapy and limb exercise, two factors which produced enhanced metastasis in these animals, also diminished the retention of tumour cells by the lymph node, perhaps allowing the release of cells able to establish metastatic growth. Saldeen (1963) observed an increase in tumour cell incidence in thoracic duct lymph of rats with Rous sarcoma of the thigh, treated with hydrocortisone. Heller (1953) showed that the retention of colloidal chromium phosphate by lymph nodes of cortisone treated rats was reduced. Dougherty and White (1945) showed marked involutionary hyperplasia of lymph nodes of rabbits on cortisone therapy, and it has been possible to confirm this with these animals. It is probable that cortisone exerts its effect by altering both the structural configuration of the lymph node and its biological properties.
The disadvantage of this experimental model is that labelling the tumour cells with radioactive chromium reduced their viability. Ludwig and Titus (1967) showed, with small intra-lymphatic inoculations of Walker 256 rat tumour labelled with tritiated thymidine, that there was no conclusive evidence that cells traversed the regional lymph node before metastases developed. Future projects will study the retention of smaller quantities of Vx2 tumour cell emboli and the distribution of cells which transgress the lymph node, using an alternative form of radioactive cell tag.
SUMMARY
An experimental model has been designed to estimate the ability of the popliteal lymph node of the rabbit to retain radio-actively labelled Vx2 tumour cells introduced into the afferent vessel. Their retention was incomplete and was further reduced by prior treatment with cortisone and passive exercise of the limb after tumour cell injection. 
